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Introduction  
In tropical regions, the feeding of cattle is usually based 
on the grazing of medium to low quality grasses. Low 
fertility of soils, changing climatic conditions and the 
poor management of pastures, have further reduced the 
quality and forage yield of pastures. The low availability 
and quality of grasses gives modest weight gains for 
grazing cattle and this in-turn causes low economical 
efficiency of cattle production systems (Campos et al. 
2011). Silvopastoral systems represent a sustainable 
option for meat and milk production in the tropics. The 
association of grasses with legumes such as Leucaena 
leucocephala (leucaena) supply forage with high 
concentration of crude protein (Barros et al. 2012). There 
are reports in the scientific literature which show that 
intake of leucaena can result in good rates of growth in 
cattle (e.g. Shelton and Dalzell 2007); however the 
presence of the free amino acid mimosine and its 
metabolites (3,4-DHP and 2,3-DHP) in leucaena when 
the anaerobic bacteria Synergistes jonesii (Allison et al. 
1992) is absent from the rumen, may induce subclinical 
toxicity in grazing ruminants (Graham 2007; Dalzell et 
al. 2012; Phaikaew et al. 2012). There are no reports in 
Mexico regarding the rate of growth of cattle grazing 
silvopastoral systems with leucaena.  
The aim of the present work was to evaluate the rate 
of growth of cattle grazing an association of Panicum 
maximum and leucaena compared to that of cattle fed a 
high grain ration (feedlot). 
Materials and Methods 
The experiment was carried out in a commercial cattle 
farm in Michoacan, Mexico. Seventy-three crossbred 
(Zebu x Charolais/Brown Swiss) growing bulls with an 
average live weight of 200 kg were used. Bulls were 
randomly distributed into two feeding systems: T1: 40 
animals grazing an association of P. maximum and L. 
leucocephala, var. Cunningham at 30,000 leucaena plants 
per hectare (silvopastoral) and T2: 33 animals in a 
feedlot fed an integral (grain) ration based on rice 
polishing, ground sorghum, maize straw, wheat bran, 
soybean meal,  cane  molasses  and  additives  (minerals).  
 
The experiment had 15 days of adaptation and 174 days 
of measurements (May to October 2012). Bulls were 
weighed every 29 days after a 16 hour fast. T1 followed 
a rotational grazing system with 2 days of grazing a 
paddock and 35 days for recovery. Forage intake in T1 
was estimated as the product of the difference between 
the amount of forage (kg DM/ha) available before 
grazing and that remaining after grazing. Bulls in T2 
were distributed in 8 corrals and feeding was ad libitum. 
At weighing, blood samples were taken from 10 animals 
per treatment for analysis of blood urea. Daily weight 
gain of the bulls was estimated by means of simple linear 
regression and feed conversion efficiency was estimated 
by dividing DM intake and daily weight gain of the bulls. 
A completely randomized design was used with two 
treatments and 40 replicates (bulls) for treatment T1 and 
33 replicates for T2. Data was analysed by analysis of 
variance with SAS (2006) and means were compared 
with the Tukey test. 
Results and Discussion 
Voluntary DM intake showed significant differences 
(P<0.05) between production systems (Table 1). Forage 
intake in the silvopastoral system was lower than that 
reported by Mijares et al. (2012) in cattle grazing a 
monoculture of Cynodon plectostachyus. Daily weight 
gains showed significant differences (P<0.05), cattle in 
the feedlot (T2) obtained the greatest weight gains (1.27 
kg/head/day) compared to the silvopastoral system (0.77 
kg/head/day; T1). These results (silvopastoral) are 
slightly lower than those reported by Shelton and Dalzell 
(2007) for cattle grazing an association of Buffel grass x 
leucaena in Australia. Although, weight gains in the 
association described in the present work, was slightly 
superior to the weight gain (665 g/head/day) reported by 
Campos et al. (2011) for heifers grazing an association of 
Brachiaria decumbens cv. Basilisk grass and legumes 
such as Acacia mangium, Acacia angustissima, Mimosa 
artemisiana and Eucalyptus grandis during the rainy 
season. Silvopastoral systems based on the association 
between grasses and legumes such as leucaena represent 
a cost-effective and sustainable feeding option for beef 
production in tropical regions (Shelton and Dalzell  
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Table 1. Productive performance and blood urea 
concentration in growing cattle grazing a silvopastoral 
system with P. maximum and leucaena compared to that of 
cattle in a feedlot (grain-fed) 
Item Silvopastoral Feedlot SEM P 
Value T1 T2 
DM intake 
(kg/head/day) 
11.70 b 11.96 a 0.49 0.0253 
Daily weight 
gain 
(kg/head/day) 
0.77  b 1.27 a 0.172 0.0001 
Feed conversion 
efficiency 
15.82 a 9.76 b 2.549 0.0001 
Blood urea  
(mg/dL) 
14.47 b 18.45 a 1.443 0.0001 
 
2007), compared to extensive systems based on the 
grazing of grasses in monoculture, where productive 
performance is rather modest (Mijares et al. 2012). Feed 
conversion efficiency showed differences between 
treatments (P<0.05), those differences being due to the 
fact that the main energy supply came from the 
fermentation of cellulose in the rumen for T1, while for 
the cattle in the feedlot (T2), metabolizable energy arose 
mainly from starch, which gave rise to a different 
proportion of volatile fatty acids absorbed from the 
gastrointestinal tract and yielded a different energetic 
efficiency (Blaxter, 1962). There were significant 
differences (P<0.05) among treatments in blood urea 
concentration, being higher for cattle in the feedlot 
(18.45 mg/dL) compared to cattle which were grazing on 
the silvopastoral system (11.47 mg/dL). 
Conclusions 
Silvopastoral systems based on an association of grasses 
and legumes such as leucaena represent an option to 
improve productive performance of growing cattle, and 
may contribute to decrease the dependence on imported 
grains. Rate of growth of cattle in the silvopastoral 
system was 770 g/head/day, a value comparable to that 
found elsewhere in the world. 
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